Mouse model of optic neuropathy caused by mitochondrial complex I dysfunction.
We developed a mouse model of optic neuropathy caused by mitochondrial complex I dysfunction by intravitreal administration of rotenone, a complex I inhibitor, in CBA/J mice. Retinal thickness was measured in sections stained histochemically for complex I enzymatic activity. The retinal ganglion cell layer of eyes injected with rotenone was significantly thinner than that of the control eyes injected with the vehicle dimethyl sulfoxide at 1, 24, and 48-h survival time groups. The largest reduction was 43% at 24-h post-injection. This effect is consistent with the degeneration of retinal ganglion cells in Leber's hereditary optic neuropathy. This is the first animal model of optic neuropathy caused by mitochondrial dysfunction, and it could be used as a quick and convenient way to test new treatments for mitochondrial neurodegenerative diseases.